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(57) ABSTRACT 
A cannula for infusion of blood into a blood vessel 
includes a flexible membrane member which is secured 
to the leading end of a blood admitting pipe. An end 
insert is secured to the leading end of the flexible mem 
brane member, and a core member is fixedly connected 
to the end insert. A fluid passage opening is formed in 
either the end insert or the flexible membrane member 
so as to permit the discharge of a blood which is infused 
into the flexible membrane member from an external 
source through the blood admitting pipe. The flexible 
membrane member may be folded and wrapped around 
the core member when the cannula is to be inserted into 
a blood vessel. As the blood begins to be fed into the 
pipe, the flexible membrane member is caused to be 
inflated, and blood flows into a blood vessel from the 
flexible membrane member. 

7 Claims, 6 Drawing Figures 
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CANNULA FOR INFUSION OF FLUID 

BACKGROUND OF THE INVENTION 

The invention relates to an apparatus for infusion of 5 
fluid into a physical body, in particular, cannula for 
infusion of body fluid into a flow path of a living body 
such as arteria femoralis as when conducting an extra 
corporeal circulation of body fluid, such as intracorpor 
eal blood, in an artificial heart and lung, artificial kid 
ney, auxiliary artificial heart or the like. 

PRIOR ART 

When conducting an extracorporeal circulation of 
blood of a living body through an artificial heart and is 
lung, for example, the general process is as illustrated in 
FIG. 4 where a cannula 4 for admitting or infusing 
blood is inserted into arteria femoralis 2f while a can 
nula 5 for withdrawing blood is inserted into vena fem 
oralis 3f, thus withdrawing the blood from the vena 20 
femoralis 3f through the cannula 5 to be fed into an 
artificial heart and lung 6 where the blood is processed, 
whereupon the processed blood is admitted or fed into 
the arteria femoralis 2f through the cannula 4. The di 
ameter of the leading end of the cannula 4 cannot be 25 
reduced since then the tube resistance increases. Ac 
cordingly, the admitting cannula 4 is inserted by a surgi 
cal cutdown of the blood vessel 2f, because it cannot be 
inserted into the blood vessel of the arteria hypodermi 
cally. The need for a surgical cutdown means that the 30 
extracorporeal circulation can only be conducted at a 
particular installation such as a hospital which is pro 
vided with facilities for surgical operations. Thus, there 
arises a problem that an extracorporeal circulation for 
emergency purpose can hardly be conducted until the 35 
time a patient is transferred to a given installation. 

SUMMARY OF THE INVENTION 

It is an object of the invention to provide a cannula 
for infusion of fluid such as may be used to admit blood, 40 
which can be easily inserted into a living body by a 
hypodermic process and which exhibits a reduced tube 
resistance. 

In accordance with the invention, there is provided a 
cannula for infusion of fluid comprising a fluid infusion 45 
pipe, a flexible membrane member having its one open 
end fixedly connected to the leading end of the pipe and 
having a diameter greater than the diameter of the pipe, 
an end insert which is integral with the other open end 
of the flexible membrane member, a flexible core mem- 50 
ber having its one end joined to the end insert and ex 
tending through the flexible membrane member into the 
pipe, and a fluid passage opening formed in the end 
insert and/or the flexible membrane member and com 
municating with the internal space of the pipe through 55 
an internal space within the flexible membrane member. 
With this arrangement, the end insert may be rotated to 
cause the flexible membrane member to be wrapped 
around the flexible core member to provide “twisted 
strands', in a similar manner as an open umbrella is 60 
closed or folded, thus providing a bendable wire which 
can be hypodermically inserted into a fluid duct, for 
example, into the arteria femoralis. By way of example, 
a piercer having an internal diameter which is slightly 
greater than the outer diameter of the "bendable wire'' 65 
may be pierced into the arteria femoralis, and the 
"bendable wire' may be inserted thereinto, whereupon 
the piercer may be withdrawn. In this manner, the 

2 
"bendable wire' can be inserted into the arteria femora 
lis. When a blood stream is fed through the pipe into the 
flexible membrane member of the "bendable wire', the 
balloon is inflated, thus closing the blood vessel and 
allowing the admitted blood stream to be delivered 
from the flexible membrane member into the arteria. 
Other objects and features of the invention will be 

come apparent from the following description of em 
bodiments thereof with reference to the drawings. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1a is a side elevation, partly cut away and in 
longitudinal section, of an embodiment of the invention; 
FIG. 1b is an enlarged perspective view of one end of 

a core member shown in FIG. 1a 
FIG. 1c is a side elevation of a flexible tube shown in 

FIG. 1a which is in its folded configuration; 
FIG. 2 is a longitudinal section of another embodi 

ment of the invention; 
FIG. 3 is a side elevation, partly in longitudinal sec 

tion, of a further embodiment of the invention; and 
FIG. 4 is an illustration of the essential construction 

of an extracorporeal circulation system which includes 
an artificial heart and lung, a blood withdrawing can 
nula, a blood admitting cannula and blood vessels of a 
human body. 

DESCRIPTION OF PREFERRED 
EMBODIMENTS 

Referring to FIG. 1a, there is shown a cannula for 
admitting blood into the arteria according to a first 
embodiment of the invention. In FIG. 1a, the right 
hand portion of the cannula is shown in elevation to 
show its appearance while its left-hand portion is shown 
in longitudinal section. A blood admitting pipe 11 has its 
one end expanded in the form of a funnel, where a con 
nector 17 is fixedly attached for connection of a fluid 
tube leading to an instrument such as an artificial heart 
and lung. The blood admitting pipe 11 is formed of an 
antithrombic polyurethane material, and has its other 
end fixedly connected to one end of a flexible tube 12, 
which is also formed of an antithrombic polyurethane 
material. A cylindrical end insert 14, also formed of an 
antithrombic polyurethane material, is secured to the 
other end of the flexible tube 12. A core member 13 
formed of stainless steel has its opposite ends 15, 16 
branched into J-configuration, as shown, which extend 
inwardly into the pipe 11 and the end insert 14, respec 
tively. FIG. 1b shows one end of the core member 13 to 
an enlarged scale. Each end 15, 16 of the core member 
13 extends into the pipe 11 and the end insert 14, respec 
tively, but is not fixedly connected therewith and hence 
is rotatable and slidable with respect to the pipe 11 and 
the end insert 14, respectively. 
Table 1 below indicates the dimensions of various 

parts of the cannula shown in FIG. 1a. 
TABLE 

Designation A. B C D E F 

Dimension (mm) 150 300 0. O 0.2 4 
or less to 0.3 

The flexible tube 12 is constructed by a thin mem 
brane so that it can be folded into the configuration of 
"twisted strands' as shown in FIG. 1c of a diameter 
which is less than the external diameter of the pipe 11 
when the end insert 14 is rotated about the core member 
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13. It will be understood that the flexible tube can also 
be folded into a string form of a diameter less than the 
outer diameter of the pipe 11 when it is wrapped around 
the core member 13. When inserting the cannula into 
the arteria femoralis, a piercer having an internal diame 
ter which is slightly greater than the outer diameter (4 
mm) of the pipe 11 is initially hypodermically pierced 
into the arteria femoralis, and then the cannula having a 
reduced dimension as illustrated in FIG. 1c is then in 
serted through the interior of the piercer into the arte 
ria, with the end insert 14 located at the front. Subse 
quently, the piercer is removed from the arteria. When 
a stream of the blood to be admitted is fed into the pipe, 
the stream flows along the core member 13 to reach the 
end insert 14, and thence into the arteria femoralis. The 
pressure of the admitting blood and the restoring force 
of the flexible tube cause the tube to be unfolded to be 
inflated, thus reducing the tube or channel resistance 
from the connector 17 to the end insert 14 or the entire 
cannula. 
FIG. 2 shows a second embodiment of the invention 

in which an end insert 14a is constructed as a solid 
member in the form of a bullet which facilitates its 
insertion into the arteria femoralis. One end of the core 
member 13 is embedded in and secured to the end insert 
14a. Fluid passage openings 9 are formed in a flexible 
tube 12a toward the end insert 14a. In other respects, 
the arrangement is similar to the embodiment of FIG. 
1a, and the manner of use remains the same as in FIG. 
ia, 
FIG. 3 shows a further embodiment of the invention. 

The construction of an end member 14a and a flexible 
tube 12a remains the same as shown in FIG. 2. How 
ever, the other end of the core member 13 extends 
through the internal surface of the pipe 11 and also 
extends through a connector 23. The connector 23 in 
cludes a port 24 which receives a stream of blood to be 
admitted and another port 27 through which the core 
member 13 extends, and thus the connector is substan 
tially Y-shaped. At the port 27, the core member 23 
extends through an elastic member 25 which provides a 
seal against the blood stream, and thus is located outside 
the port 27 where a locking piece 28 having a rectangu 
lar configuration is secured thereto by means of a force 
fit. An operating member 26 is rotatably fitted around 
the end of the port 27, and is formed with a rectangular 
opening in which the locking piece 28 is received. 
When the connector 23 is held stationary and the oper 
ating member 26 is rotated, the core member 23 is 
twisted, whereby the end insert 14a is rotated, thus 
folding the flexible tube 12a into the configuration of 
"twisted strands' as shown in FIG. 3. After the end 
insert 14a and the flexible tube 12a which is then in the 
form of "twisted strands' as shown in FIG. 3 are in 
serted into the arteria, the operating member 26 may be 
rotated in the opposite direction from the direction in 
which it is rotated when forming the "twisted strands', 
whereby the flexible tube 12a is unfolded and is easily 
inflated. A stream of admitting blood causes the tube to 
be inflated. 
As described, the cannula for infusion of fluid accord 

ing to the invention can be easily inserted into a fluid 
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4. 
path such as the arteria femoralis by a hypodermic pro 
cess, with a reduced tube resistance after the insertion. 
While several preferred embodiments of the inven 

tion have been illustrated and described above, it should 
be understood that a variety of changes, modifications 
and substitutions will readily occur to one skilled in the 
art without departing from the spirit and the scope of 
the invention as defined by the appended claims. 
What is claimed is: 
1. A cannula for the infusion of fluid comprising a 

pipe having a leading end adapted to be inserted into a 
blood vessel within a body and a trailing end adapted to 
be connected to blood supply means exteriorly of the 
body for supplying blood into the blood vessel, a flexi 
ble, expandable, tubular membrane member having an 
opening at each end and a central portion adapted to 
have a greater diameter than the diameter of said pipe 
upon expansion, one end of said flexible membrane 
member being secured to the leading end of said pipe, 
an end insert secured in the other end of said flexible 
membrane member, a flexible core member having one 
end joined to said end insert and extending through said 
flexible membrane member into said pipe and a fluid 
passage opening formed in at least one of said end insert 
and said flexible membrane member for providing com 
munication between the interior of said flexible men 
brane member and the interior of the blood vessel. 

2. A cannula as set forth in claim 1 wherein said flexi 
ble membrane member is in the form of a tubular ex 
pandable bag having opposite open ends and wherein 
said insert is formed with a fluid passage opening for 
providing communication between the interior of the 
flexible membrane member and the interior of the blood 
vessel. 

3. A cannula as set forth in claim 1 wherein said end 
inset is a solid member which closes the end opening of 
the flexible membrane member in which the end insert 
is secured and said flexible membrane member is pro 
vided with at least one fluid passage opening adjacent 
said end insert for providing communication between 
the interior of the flexible membrane member and the 
interior of the blood vessel. 

4. A cannula as set forth in claim 2 wherein said flexi 
ble core member has one end secured to said end insert 
and the other end secured to said pipe. 

5. A cannula as set forth in claim 3 wherein said flexi 
bie core member has one end secured to said end insert 
and the other end secured to said pipe. 

6. A cannula as set forth in claim 4 wherein said flexi 
ble core member has one end secured to said end insert 
while the other end thereof extends outwardly of the 
trailing end of said pipe and further comprising rotation 
means secured to said other end of said flexible core 
member for rotating said flexible core member and said 
end insert. 

7. A cannula as set forth in claim 5 wherein said flexi 
ble core member has one end secured to said end insert 
while the other end thereof extends outwardly of the 
trailing end of said pipe and further comprising rotation 
means secured to said other end of said flexible core 
member for rotating said flexible core member and said 
end insert. 
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